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External power

Closed fluid system and direct | , and command
pressurization . e inputs
Moderate frequency (DC - 50 Hz) ' ® ™

hydraulic output device
High efficiency power conversion

Major emphasis on end-to-end
efficiency

Phase 1 will result in fully-
functional prototype device SMASH Concept

Output shaft
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E. Anderson, P. Atkins, M. Evert,

P. Flannery, J. Lindler

M. Regelbrugge, B. Hurlbert M. Lewis, N. Wereley, I. Chopra

Mechanical design Device design Control Fluids analysis and design
Smart materials Smart materials Electronics Smart materials
Device design Valves Hardware Modeling

Integration Integration Tests Valves and control

J. Fumo, M. Jessen R. Warner
F. Sun
Power electronics : Power electronics
Microcontroller Requ!rements Microcontroller
Networking Applications

_ Testin
Packaging End use?rs
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* Univ. of Maryland students will spend time at CSA

« Work complements other UTRC and Hamilton Sundstrand
developments

Task CSA | Rhombus | Trisys | UMd | UTRC/HS | Warner
1.1 | Mechanical and smart materials X O @)
1.2 | Fluids and hydraulics (@) (@) X
1.3 | Power electronics O X O @)
1.4 | Control/sensing electronics X @) @) O
1.5 | System model/integration X (@) @) (@]
1.6 | Requirements / Apps. Definition X O O
1.7 | Administration X
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[CSA Engincering, inc. & ARTLAND {).g, Ll %:F#l:nﬂlffalngies 5 Rammian Suntatrant B

Research Center

EA-CHAPKO-EAS




mechanical, and fluid portions of the devices
e Smart device with embedded control

« Demonstration of a high speed valve with
other applications in flow control
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Replacement of ballscrew actuators

Replacement of hydraulic devices

requiring distributed high pressure
fluids

- Specialty motion control systems

« Additional applications for fast-
acting valves

« Hamilton Sundstrand is a leading

actuator supplier for aerospace
systems
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- Exploit dynamic amplification to minimize parasitic power

 Impedance matching

- Maximize fluidic transfer of power
 High speed valves

- Achieve low losses at maximum flow rates
[ ]

Advanced fluids modeling
- Optimize flow path configuration accounting for non-idealities

Embedded control

- Maximize authority over local device operation
- Minimize complexity of external interfaces
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evolution

e Achieving required performance

- Operation at high pressure
- Control of high flow rate behavior of fluids
- High end-to-end device efficiency

o Applicability
- ldentification of appropriate operational requirements

- Subsystem architecture: multiple devices vs. single (size and cost)
- Conformance to standard interfaces
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Conceptual designs complete 7 MAC | System model updated and performance
predicted

Design review 9 MAC Sponsor program review of direction and
detailed design

Component tests complete 12 MAC | Performance deficiencies identified; motion
amplifier and valves functioning well;
prepare for integration

Applications review 13 MAC | Compare device capabilities with present
needs

Final review 16 MAC | Sponsor review — device capabilites vs.
applications needs

Integrated device tests complete 17 MAC | Performance and secondary limits
understood
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